COMPREHENSIVE MANAGEMENT PLAN

FOR PUGET SOUND CHINOOK:

HARVEST MANAGEMENT COMPONENT

Puget Sound Indian Tribes
And

The Washington Department of Fish and Wildlife

March 1, 2004



Puget Sound Chinook Harvest Management Plan




Puget Sound Chinook Harvest Management Plan

Table of Contents

EXECULIVE SUMIMEIY.......eiiiiie ittt ettt e et e e st e e e bt e e snbeeesnneeeas 1
1. ObjectivesS and PriNCIPIES .......coiiiie ettt sttt e e snnee e 3
2. Population Structure — Aggregation for Management ...........ccoocieeeiiiieee e 7
2.1 POPUIALION SITUCIUNE. ... .uuiieeiie e e et e e et e e e e e e s e e e e e e e e s e e e e e e e e e s e nnnnreeeeeeas 7
2.2 MaNAQEMENE UNITS......eieiiiiiiiie ittt e e s st e e e st e e e anbe e e e s snsraeeesnnnneeeeennes 8
3. Status of Management Units and Derivation of Exploitation Rate Ceailings............ccccceeviuveee.. 11
3.1 Management UNit Cat@gOriES........ccoiuuieiieieiieeeeieeeaiee ettt e e e enneas 11
3.2 ADUNCANCE DESIGNALIONS .......eeiiiiieiieie ettt e b e s e e e enneas 12
3.2.2 Abundances With No Harvestable SUrPIUSES.............ooiiiiiiiiiiieceee e 13
3.3 ReFPONSE IO CritiCAl SEBUS .....eeeeeieiiiieiiiee ettt 15
4. The Fisheries and JUMSTICHIONS ........cooiiiiiiiiieiiie e 18
4.1 Southeast Alaskan FISNENES. ..........oiiiiiiiiece s 18
4.2 Fisheries in British COlUMDIA..........ccouiiiiiiieiiee e 19
4.3 Washington OCEaN FISNEITES.........uuiiiiiiiiie ettt snnaee e 20
4.4 PUQEL SOUNO FISNENIES ....eei ettt et e e e e e enb e e e s snraeeeean 21
4.5 Regulatory Jurisdictions Affecting Washington FiSheries...........ccccveviiieeeiiiiee e 27
4.6 Distribution of Fishing MOrtality...........cooceioiiiiiie e 30
4.7 Trendsin EXPlOItation RELES. ..........coiuiiiiiiieiiie e 30
S LapTo L= 007 01 v o] o TSSO 32
5.1 MaNA0EMENT INTENE ......eeiieiiiie et e e e s s e e e e e s e s snnbreeeeeeas 32
5.2 Rulesfor AIOWING FISNENIES.........eiieiiiiiee ettt 32
5.3 Rules That Control Harvest LEVEIS.........c..ociiiiiiiieiie s 33
5.4 Steps for Application to Annual Fisheries Planning ...........ccccceveeei e 4
5.5 ReSPONSE L0 CritiCal STAUS ....eeiiuvveiee ittt e e 35
5.7 Compliance with Pacific Salmon Treaty Chinook Agreements..........ccccovvevveeeeiiieeeeennne 36
5.8 Regulation IMpPlemeEntation ...........cooieieiiieeiieee e 37
5.9 IN-S2aS0N MaANAGEMENT.........eiiiiiiieiee ettt bre e e e e e e e e e e e nnes 37
5.10 ENfOIrCEMENT .....eeiiiiie ettt ettt e e e be e e be e e snbe e e snneas 38
6. CoNSErVative ManageMENE ...........eeiiiie ittt e sbe e sareeennes 39
6.1 Harvest Objectives Based on Natural ProdUCLIVILY...........cceeeiieeiiieninieeeiee e 39
6.2 Accounting for Uncertainty and Variability...........cccceeiiiiieeiiiiiee e 40
6.3 Protection of Individual POPUIBLIONS ............cccuiiiiiieie et 11
6.4 Equilibrium EXPlOItation REIES. .........ccuviieeiiiiiee e e e 43
6.5 Reduction in EXPlOItalion RELES............uuviiiiiiiee e 47
6.6 RECOVENY GOEIS. ... eeieiiieeitie ettt ettt e e e e sne e e enneas 47
6.7 Protecting the Diversity Of the ESU .........eiiiiiiiiicee s 50
6.8 Summary of CONSErValioN MEASUIES..........cocueieiiieeiiee et 53
7. Monitoring, Assessment and Adaptive Management ...........coovveeeieeeiiee e 55
7.1 Monitoring and EVAIUALION ...........ooiiiiiiiiie e 55
7.2 Annua Chinook Management REPOI..........c.vvieeiiiiiie e e 58
7.3 Spawning Salmon — A Source of Marine-derived NUtHentS.............ccccvveveeeeeecccciiveeeennn. 60
7.4 Age- and Size-Selective Effects Of FISNING ......cooviiiiiiiiiiiiiee e 61
7.5 Amendment of the Harvest Management Plan............cooocvveiiiiiie e 62
8. GHOSSANY ...t h e hr e e e e e ne e anne e enes 63
9. REFERENGCES........oottiitiiiiietie ettt ettt ettt ettt et e s be e e bt e sbe e et e e saeeambeesbeeenseenneeaneas 66
Appendix A: Management Unit Status Profiles............eoiiiiiiiieiiieiiee e 83
Nooksack River Management Unit Status Profile............coovvveiiiiiiiiiniee e 85
Skagit River Management Unit Status Profiles .........ceooiieiiii i 95



Puget Sound Chinook Harvest Management Plan

Stillaguamish River Management Unit Satus Profile ..........ocvveeeiiiieeeccee e 131
Snohomish River Management Unit Status Profile...........ooooviiieeee e 136
Lake Washington Management Unit Status Profile ...........ccceeeiiieiiiiii e 152
Green River Management Unit StatuS Profile .........oooveiereiiiiiie e 158
White River Spring Chinook Management Unit Profile ...........ccccceviiiiiieiiee e, 162
Puyallup River Fall Chinook Management Unit Status Profile ..., 165
Nisqually River Chinook Management Unit Status Profile ...........cocceeiiieiiiieiiiecnecee 168
Skokomish River Management Unit Status Profile...........ccooeeiiiiiiiiie e 172
Mid-Hood Cana Management Unit Status Profile ..........coooceviiiiiiiiniie e 178
Dungeness Management Unit Status Profile ...........ocvvveeiiiiic e 181
Elwha River Management Unit StatuS Profile ... 134
Status Profile for the Western Strait of Juan de Fuca Management Unit............ccccoevvvveeenn. 187
Appendix B. Non-landed MOrtality ...........ooouiiieiiiiiie e 191
Sources of INCidental MOMalITY..........eeieeiiiiie e e sreee e 195
Appendix C. Minimum FISherieS REJIME .........ooiiiiiiiiecieee e 199
Appendix D. Role of Samon in Nutrient Enrichment of Fluvia Systems ..........ccccccvevviieeens 210
Appendix E. EScapement ESIMEtioN...........cooiviiiiiiiiiiieieeeriee e 221
Appendix F. Selective Effects of FIShiNg.........ccooiiiiiiei e 240



Puget Sound Chinook Harvest Management Plan

List of Tables

Table 1.Rebuilding exploitation rates (RERS), expressed either as tota, southern U.S. (SUS), or
pre-termina southern US (PT SUS) rates, upper management thresholds, and low abundance

thresholds for Puget Sound ChinOoK......... ..o e, 2
Table 2. Management units for natural chinook in Puget Sound. ............cooccvieeeeeeeee e, 9
Table 3. Rebuilding exploitation rates, low abundance thresholds and critical exploitation rate

ceilings for Puget Sound chinook management UNItS.............oocuvvreiiiieeeesnieeee e 16

Table 4. Chinook salmon harvest, dl fisheries combined, in Southeast Alaska, 1998 — 2002 ..... 18
Table 5. Landed chinook harvest in British Columbia inshore marine fisheries in 2001 and 2002 .

.................................................................................................................................... 19
Table 6. Commercia troll and recreational landed catch of chinook in Washington Areas 1 — 4,
998 — 2002 ... 20
Table 7. Fraser sockeye and pink salmon harvest, and incidental chinook catch, in Puget Sound,
1996 — 2002. . ..ottt e b b e e et bt e b e e nnn e nne e anneennee s 23
Table 8. Commercia net fishery harvest of pink salmon from the Nooksack, Skagit, and
Snohomish river systems, 1991 — 2001, ......ovieieiiiiiie e 24
Table 9. Landed coho harvest for Puget Sound net fisheries, 1998 - 2002. Regiona totals include
LS 41V = o (o TSRS 24
Table 10. Chinook incidental mortality rates applied to commercia and recreational fisheriesin
LAV < 1] o (o PSPPSR 27
Table 11. Distribution of harvest for Puget Sound chinook indicator StOcks ...........ccccccveeiieenns 30

Table 12. Escapement levels (upper management thresholds) consistent with optimum
productivity or capacity under current habitat conditions, and recent escapement for Puget

Sound chinook ManNagemMENT UNITS............uuveiieeeei e e e s e e e e e e s r e e e e e e e e 43
Table 13. Declinein average total, adult-equivalent exploitation rate, from 1983 — 1987 to 1998
2000, and 2001 — 2003, for Category 1 Puget Sound chinook management units .............. 47
Table 14. Escapement levels and recruitment rates for Puget Sound chinook popul ations under
recovered habital CONTITIONS...........cocuiiiiiiiiiie e 48
Table 15. Annua projected total exploitation rates compared with RERS for natural chinook
management UNitS in PUgEt SOUNG. .........c.eiiiiiiiiiie e 53

List of Figures

Figure 1. Commercia net and troll catch of chinook in Puget Sound , 1980 — 2002 .................. 22
Figure 2. Recreational salmon catch in Puget Sound marine areas, 1985 — 2002 ............cccceu..... 25
Figure 3. Recreationa chinook harvest in Puget Sound freshwater areas 1988 - 2002 .............. 25

Figure4. Trendintotal ER for Skagit, Stillaguamish, and Snohomish summer/fall chinook ....31

Figure5. Trend in total exploitation rate for Nooksack, Skagit, and White spring chinook . ...... 31

Figure 6. The equilibrium exploitation rate for Skagit Spring ChiNOOK. ..........c.ccvevviieieeiiciieneenn. 45

Figure 7. The equilibrium exploitation rate for Skagit summer/fall chinook. ..............ccccveenee. 46

Figure 8. Thereturn of natural-origin (NOR) chinook to the North Fork Stillaguamish River has
not increased, while the number of hatchery-origin adults (HOR) have increased

ggnificantly under reduced harvest Fates............oovueiiiieeiiiie e 49
Figure 9. Productivity (adult recruits) of North Fork Stillaguamish summer chinook under
current and recovered habitat (PFC+) conditions. ..........cceeeviiiiieeiiiieee e 50



Puget Sound Chinook Harvest Management Plan




Puget Sound Chinook Harvest Management Plan Executive Summary

Executive Summary

This Harvest Management Plan outlines objectives that will guide the Washington co-managers
in planning annua harvest regimes, as they affect listed Puget Sound chinook salmon, for
management years 2004 - 2009. These objectives include total or Southern U.S. exploitation rate
ceilings, and / or spawning escapement godls, for each of fifteen management units. This Plan
describes the technical derivation of these objectives, and how these guidelines are applied to
annua harvest planning.

The Plan guides the implementation of fisheries in Washington, under the co-managers
jurisdiction, but it considers the total harvest impacts of all fisheries, including those in Alaska
and British Columbia, to assure that conservation objectives for Puget Sound management units
are achieved. Accounting of total fishery-related mortality includes incidental harvest in
fisheries directed at other salmon species, and non-landed chinook mortdity.

The fundamental intent of the Planisto enable harvest of strong, productive stocks of chinook,
and other salmon species, and to minimize harvest of weak or critically depressed chinook stocks.
However, the Puget Sound ESU currently includes many weak populations. Providing adequate
conservation of weak stocks will necessitate foregoing some harvestable surplus of stronger
stocks.

The rebuilding exploitation rate (RER) objectives stated for management units (Table 1) are
ceilings, not annual target rates. The objective for annua, pre-season fishery planning isto
develop afishing regime that will exert exploitation rates that do not exceed the objectives
established for each management unit. For the immediate future, annual target rates that emerge
from pre-season planning will, for many management units, fall well below their respective
ceiling rates. While management units are rebuilding, annua harvest objectives will intentionally
be conservative, even for relatively strong and productive populations.

To insure that the diversity of genetic traits and ecological adaptation expressed by all
populationsin the ESU is protected, low abundance thresholds are specified (Table 1). These
thresholds are intentionally set above the level at which a population may become
demographically unstable, or subject to loss of genetic integrity. If abundance (i.e., escapement)
is forecast to fall to or below this threshold, harvest impacts will be further constrained, by
Critical Exploitation Rate Ceilings, so that escapement will exceed the low abundance threshold
or the celling rate is not exceeded.

Rebuilding exploitation rates are based on the most current and best available information on the
recent and current productivity of each management unit. Quantification of recent productivity
(i.e., recruitment and survival) is subject to uncertainty and bias. The implementation of harvest
regimes is subject to management error. The derivation of RERs considers specifically these
sources of uncertainty and error, and manages the consequent risk that harvest rates will exceed
appropriate levels. The productivity of each management unit will be periodically re-assessed,
and harvest objectives modified as necessary, so they reflect current status.
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Table 1.Rebuilding exploitation rates (RERS), expressed either as total, southern U.S. (SUS), or
pre-terminal southern US (PT SUS) rates, upper management thresholds, and low abundance
thresholds for Puget Sound chinook.

. Upper Management Low Abundance
Management Unit RER Threshold Threshold
Nooksack * Under 4,000
North Fork development 2,000 1,000
South Fork 2,000 1,000
Skagit summer / fall 50% 14,500 4,800
Upper Skagit summer 8,434 2,200
Sauk summer 1,926 400
Lower Skagit fdl 4,140 900
Skagit spring 38% 2,000 576
Upper Sauk 986 130
Cascade 440 170
Suatle 574 170
Stillaguamish 25% 900 650
North Fork summer 600 500
South Fork & MSfall 300 N/A
Snohomish 21% 4,600 2,800
Skykomish 3,600 1,745
Snogquamie 1,000 521
Lake Washington 15% PT SUS
Cedar River * 1,200 200
Green 15% PT SUS 5,800 1,800
White River spring 20% 1,000 200
Puyallup fall 50% 500
South Prairie Creek 500
Nisqualy 1,100
Skokomish 15% PT SUS 3,650 aggregate, 1,300 aggregate
1,650 naturd 800 natura
Mid-Hood Canal 15% PT SUS 750 400
Dungeness 10% SUS 925 500
Elwha 10% SUS 2,900 1,000
Western JDF 10% SUS 850 500

! theshol ds expressed as natural-origin spawners

This Plan will be submitted to the National Marine Fisheries Service (NMFS), for evauation
under the conservation standards of the Endangered Species Act. Criteriafor exemption of state /
tribal resource management plans from prohibition of the ‘take’ of listed species, are contained
under Limit 6 of the salmon 4(d) Rule (50 CFR 223:42476). The 4(d) criteria advocate that
harvest should not impede the recovery of populations, whose abundance exceeds their critical
threshold, from increasing, and that populations with critically low abundance be guarded against
further decline, such that harvest will not significantly reduce the likelihood of survival and
recovery of the ESU. This Plan assures that the abundance of al populations will increase, if
habitat conditions improve to support increased productivity, and that the harvest will be
conducted more conservatively than required by the ESA.
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1. Objectives and Principles

This Harvest Management Plan consists of management guidelines for planning annua harvest
regimes, as they affect Puget Sound chinook, for the 2004 - 2009 management years. The Plan
guides the implementation of fisheries in Washington, under the co-managers’ jurisdiction, and
consders the total harvest impacts of al fisheries on Puget Sound chinook, including thosein
Alaska, British Columbia, and Oregon. The Plan’s objectives can be stated succinctly as intent to:

Ensure that fishery-related mortality will not impede rebuilding of natural
Puget Sound chinook salmon populations, to levels that will sustain fisheries,
enable ecological functions, and are consistent with treaty -reserved fishing
rights.

This Plan will constrain harvest to the extent necessary to enable rebuilding of natural chinook
populations in the Puget Sound evolutionarily significant unit (ESU), provided that habitat
capacity and productivity are protected and restored. It includes explicit measuresto conserve
and rebuild abundance, and preserve diversity among all the populations that make up the ESU.
The ultimate goal of this plan, and of concurrent efforts to protect and restore properly
functioning chinook habitat, is to rebuild natural productivity so that natural chinook populations
will be sufficiently abundant and resilient to perform their natural ecologica functionin
freshwater and marine systems, provide related cultura values to society, and sustain
commercial, recreational, ceremonial, and subsistence harvest.

The co-managers and the Puget Sound Shared Strategy have adopted abundance and productivity
godls for each population, which are the endpoint for all aspects of recovery planning, which will
include components for management of harvest and hatchery production, and conservation and
restoration of freshwater and marine habitat.

In order to achieve recovery, the Harvest Management Plan adopts fundamental objectives and
guiding principles. The Plan will:

. Conserve the productivity, abundance, and diver sity of the populations that make up
the Puget Sound ESU.
. Manage risk. The development and implementation of the fishery mortality limitsin this

Plan incorporate measures to manage the risks, and compensate for the uncertainty
associated with estimating current and future abundance and productivity of populations.
In addition, the * management error’ associated with forecasting abundance and the
impacts of a given harvest regime is built into simulating the long-term dynamics of
individual populations. Furthermore, the Plan commits the co-managers to ongoing
monitoring, research, and analysis, to better quantify and determine the significance of
risk factors, and to modify the Plan as necessary to minimize such risks.

. Meset ESA jeopardy standards. The ESA standard, as interpreted by the NMFS, is that
activities, such as harvest regulated by this Plan, may be exempted from the prohibition
of take, prescribed in Section 9, only if they do not “ appreciably reduce the likelihood of
survival and recovery” of the ESU (50 CFR 223 vol 65(1):173). This Plan meets that
standard, not just for the ESU as awhole, but in severa respects sets a more rigorous
standard for conserving the abundance, diversity, and productivity of each component
population of natura chinook within the ESU.
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. Provide opportunity to harvest surplus production from other speciesand
populations. This Plan provides for continued harvest of sockeye, pink, and coho
samon, as well as the abundant hatchery production of chinook from Puget Sound and
the Columbia River This Plan eliminates directed fisheries on depressed Puget Sound
chinook but permits incidental catch of these runsin fisheries aimed at other runs with
harvestable surpluses. The level of incidental catch is constrained by specific
conservative exploitation rate ceilings or other management objectives.

. Account for all sour ces of fishery-related mortality, whether landed or non-landed,
incidenta or directed, commercial or recreational, and occurring in the U.S. (including
Alaska) or Canada, when assessing total exploitation rates.

. Adhereto the principles of the Puget Sound Salmon M anagement Plan (PSSMP),
and other legal mandates pursuant to U.S v. Washington (384 F. Supp. 312 (W.D. Wash.
1974), and U.S. v Oregon, to ensure equitable sharing of harvest opportunity among
tribes, and among treaty and non-treaty fishers.

. Achieve theguiddines on allocation of harvest benefits and conservation objectives
that are defined in the 1999 Chinook Chapter of Annex 1V to the Pacific Salmon
Treaty.

. Ensureexercise of Indian treaty rights. Indian fishing rights were established by

treaties, and further defined by federal courtsin U.S. v Washington. The exercise of
fishing rights by individua tribesis limited to ‘usual and accustomed’ areas, according to
their historical use of salmon resources.

This Harvest Plan affects, primarily, management of Treaty Indian and non-Indian commercia
and recreational salmon fisheries in Puget Sound, including net fisheries directed at steelhead.
The geographic scope of the Plan encompasses fishing areas south of the Canadian border in the
Strait of Juan de Fuca (east of Cape Flattery), and Georgia Strait. The Secretary of Commerce,
through the Pecific Fisheries Management Council, is responsible for management of ocean
salmon fisheries (i.e. troll and recreational) aong the Oregon / Washington coast (i.e. in Areas 1 —
4B, from May through September). As participants in the PFMC / North of Falcon processes, the
Washington co-managers consider the impacts of these ocean fisheries on Puget Sound chinook,
and may modify them to achieve management objectives for Puget Sound chinook (PSSMP
Section 1.3). Fisheries mortality in Alaska, Oregon, and British Columbiais aso accounted in
order to assess, as accurately as possible, total fishing mortality of Puget Sound chinook.
Mortality of Puget Sound chinook in other Washington commercial and recreational fisheries,
e.g. those directed at rockfish, halibut, shellfish, or trout, is not directly accounted.

Natural chinook abundance and productivity in Puget Sound is generally depressed, and for some
populations, at critically low levels. Therefore, harvest of these populations must be limited, as
part of a comprehensive recovery plan that addresses impacts from harvest, hatchery practices,
and degraded habitat. Managing salmon fisheries in Washington to achieve this low impact on
Puget Sound natural populations requires accounting of all sources of fishery-related mortality in
all fisheries. Thisisnot atrivial task since directed, incidental, and non-landed mortaity must all
be taken into account, and since Puget Sound chinook salmon are affected by fisheriesin alarge
geographical area extending from southeast Alaska to the Oregon coast. However, since the
1980s research has focused on assessing fishing mortality across the entire range of Puget Sound
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chinook, so alarge body of data and sophisticated computer models are available to quantify
harvest rates and catch distribution.

The management regime will be guided by the principles of the Puget Sound Salmon
Management Plan (PSSMP), and other legal mandates pursuant to U.S. v. Washington (384 F.
Supp. 312 (W.D. Wash. 1974), and U.S. v Oregon, in equitable sharing of harvest opportunity
among tribes, and among treaty and non-treaty fishers. The PSSMP is the framework for
planning and managing harvest so that treaty rights will be upheld and equitable sharing of
harvest opportunity and benefits are realized. The fishing rights of individua tribes are
geographically limited to ‘usua and accustomed’ areas that were specifically described by
subproceedings of U.S. v. Washington. This Plan is based on the principles of the PSSMP that
assure that the rights of all tribes are addressed. Allocation of the non-Indian share of harvest
among commercia and recreational usersis decided by the policy of the Washington Department
of Fish and Wildlife.

The 1999 Chinook Chapter to Annex IV of the Pacific Slmon Treaty aso limits harvest in many
of the fisheries that impact Puget Sound chinook. The abundance-based chinook management
framework contained in the Chapter applies fishery-specific constraints to achieve reduced
harvest rates when escapement goals for indicator stocks are not achieved (see section V.B.1).
This Plan states how the annual fishing regime developed by the co-managers will comply with
the PST agreement. Nearly all of the fisheries implemented under this Plan will be directed at the
harvest of species other than chinook or directed at strong chinook runs from other regions or
strong hatchery chinook runs from Puget Sound. Therefore, nearly al of the anticipated harvest-
related mortality to natural Puget Sound chinook will be incidental to fisheries directed at other
stocks or species. Consequently, a wide range of management plans and agreements had to be
taken into account in developing this plan.

Harvest-related mortality must be assessed in the context of other constraints on chinook survival.
Non-harvest mortality is several orders of magnitude greater than the impact of harvest. If an
adult female lays 5,000 eggs, and only two to six of those survive to adulthood, the non-harvest
mortality rate exceeds 99.9%. Consequently, asmall increasein the rate of survival to adulthood
has a much greater effect on abundance than reduction of harvest. Increasing productivity, i.e. the
recruitment per female spawner, is essential to recovery. Listing of the Puget Sound ESU has
engendered a broad effort, shared by federad, tribal, state, and local governments and the private
sector, to protect and restore habitat. Therefore, harvest must be managed so as not to impede
recovery, if the capacity and productivity of habitat increases

This Plan sets limits on annua fishery-related mortality for each Puget Sound chinook
management unit. The limits are expressed either as exploitation rate ceilings, which are the
maximum fraction of the total abundance that can be subjected to fishery-related mortality, or
natural escapement thresholds, which trigger additional fishery conservation measures
Exploitation rate ceilings for complex management units, comprised of more than one
populations, were based, to the extent possible, on estimates of productivity for each component.
Implementing this Plan requires assessing the effects of fisheries (i.e. the resulting escapement)
for individual populations.

The Plan asserts a specific role for harvest management in rebuilding the Puget Sound ESU and
its population components. Implementing the Plan will enable attainment of optimum (MSH)
escapement for some populations, but for most populations constraint of harvest can only assure
that escapement will remain stable and enable the population to persist. Moreover, constraint of
harvest will provide increased escapement to take advantage of any increased productivity or



Puget Sound Chinook Harvest Management Plan Objectives and Principles

capacity, should favorable conditions more favorable to survival occur. However, for a small
number of critically depressed populations, harvest constraint cannot assure persistence, though
extraordinary measures will be implemented to avoid increasing the risk of their extinction.
Specific attention is paid to the projected escapement of all individual populations during annual
fishery planning, and harvest restrictions applied where necessary to protect al populations.
However, recovery of Puget Sound population depends on improving productivity (i.e., the
capacity of freshwater and estuarine habitat, and the survival of embryonic and juvenile chinook
in that habitat). Reducing harvest has no effect on productivity, except when such constraint may
prevent escapement from faling to the point of biological instability.

The development and implementation of the fishery mortality limits in this Plan incorporate
measures to manage the risks and compensate for the uncertainty associated with quantifying the
abundance and productivity of populations, where the information is available for such
assessment. In addition, the ‘management error’ associated with forecasting abundance and
estimating the impacts of a given harvest regime is built into the smulation of the future
dynamics of individua populations, which is the basis for selecting exploitation rate objectives
for some units. Furthermore, the Plan commits the co-managers to ongoing monitoring, research
and analysis, to better quantify and determine the significance of risk factors, and to modify the
Plan as necessary to minimize such risks.

The 2001 and 2003 versions of the Plan (PSIT and WDFW 2001; PSIT and WDFW 2003)
responded to the conservation standards of Section 4(d) of the Endangered Species Act (ESA),
after Puget Sound chinook were listed as threatened. However, management objectives and tools
have been evolving since the early 1990s in response to the declining status of Puget Sound
stocks. Concern over the declining status of Puget Sound and Columbia River chinook has
motivated conservation initiatives in the arena of the Pacific Salmon Treaty, and of the Pacific
Fisheries Management Council (PFMC). Efforts continue within these forums to address the
current status of Puget Sound chinook. This Plan as well will continue to evolve as necessary to
address changing management requirements and the needs of this fishery resource.

The ESA conservation standard, as implemented by the NMFS in the salmon 4(d) rule, is that
activities that involve take of listed chinook, such as harvest regulated by this plan, may be
exempted from the prohibition of take, prescribed in Section 9, if they do not " appreciably reduce
the likelihood of surviva and recovery” (50 CFR 223 vol 65(1):173) of the ESU. ThisPlan
meets that standard, and in several respects sets more rigorous standards for conserving the
abundance, diversity and geographic distribution of Puget Sound chinook.
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2. Population Structure — Aggregation for Management

This section describes the population structure of the Puget Sound chinook ESU, and how
populations of similar run timing are aggregated for the purposes of harvest management in some
river systems.

2.1 Population Structure

Puget Sound chinook comprise an evolutionarily distinct unit (ESU) defined by the geographic
distribution of their freshwater life stages, life history, and genetic characteristics (Myers et al.
1998). This ESU includes many independent populations. The central intent of this Planisto
manage fishery-related risk, in order to conserve genetic and ecological diversity throughout the
ESU, and to apply this standard to al its composite populations. The Chinook Status Review
(Myerset a. 1998) designated the ESU to include populations originating from river basins
beginning at the Elwha River, in the Strait of Juan de Fuca, continuing east and south through
Puget Sound, and north to the Nooksack River. This Plan also includes chinook originating in the
Hoko River, in the western Strait of Juan de Fuca

Puget Sound chinook populations are classified, according to their migration timing, as spring,
summer, or fal chinook, but specific return timing toward their natal streams, entry into
freshwater, and spawning period varies significantly within each of these ‘races’. Runtimingis
an adaptive trait that has evolved in response to specific environmental and habitat conditionsin
each watershed. Fall chinook are native to, or produced naturally, in the mgority of systems,
including the Hoko, lower Skagit, Snohomish, Cedar, Green, Puydlup, Nisqualy, Skokomish,
and mid-Hood Canal rivers, and in tributaries to northern Lake Washington. Summer runs
originate in the Elwha, Dungeness, upper Skagit, lower Sauk, Stillaguamish, and Skykomish
rivers. Spring (or ‘early’) chinook are produced in the South and North Forks of the Nooksack
River, the upper Sauk River, Suiattle River, and Cascade River in the Skagit basin, and the White
River in the Puydlup basin.

Puget Sound chinook populations were formerly identified in the Salmon and Steelhead Stock
Inventory (WDF et d. 1993); the 2001 Harvest Plan was generally based on the SASSI
designation. This Plan conforms with the Puget Sound Technical Recovery Team's (TRT) more
recent population delineation (Ruckelshaus et a. 2004) that was developed as part of recovery
planning. The Plan omits some populations that were included in the SASSI, either because
recent assessment concludes that they are extinct, or that they exist only due to artificial
production in the drainage, or as strays from other natural populations or hatchery programs.
These include fall chinook in the Samish River, Gorst Creek and other streams draining into
Sinclair Inlet, White River, Deschutes River, and several independent tributaries in South Puget
Sound, which are only present due to local hatchery programs. Spring chinook in the Snohomish,
Nisgually, Skokomish, and Elwha systems are extinct; spring chinook are no longer produced at
Quilcene National Fish Hatchery.

The freshwater life history of most Puget Sound chinook populations primarily involves short
freshwater (‘ ocean-type’) residence following emergence (i.e. juvenile fish transform into smolts
and emigrate to the marine environment during their first year). A small (lessthan 5 percent)
proportion of juvenile fal chinook, and alarger and variable proportion of juvenile spring and
summer chinook in some systems rear in freshwater for 12 to 18 months before emigrating, but
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expression of this ‘stream-type’ life history is believed to be influenced more by environmental
factors than genotype (Myerset a. 1998).

The oceanic migration of Puget Sound chinook typically extends up from the Washington coast
as far north as southeast Alaska, with alarge, for some stocks a mgjority, of their harvest taken in
the southern waters of British Columbia. Adult chinook generally become sexually mature at the
age of threeto six years, although a small proportion of males (‘jacks'’) may mature precocioudy,
at age-two. Most Puget Sound chinook mature at age-3 or age-4.

Freshwater life history and maturation rates for Puget Sound chinook populations were reviewed
extensdvely in the Status Review (Myers et a. 1998).

Puget Sound chinook are genetically distinct and uniquely adapted to the local freshwater and
marine environments of this region. Retention of their unique characteristics depends on
maintaining healthy and diverse populations. A central objective of the Plan is to assure that the
abundance of each population is conserved, at alevel sufficient to protect its genetic integrity.

The most recent alozyme-based analysis of the genetic structure of the Puget Sound ESU
indicates six distinct population aggregates — North and South Fork Nooksack River early, Skagit
/ Stillaguamish / Snohomish rivers, south Puget Sound and Hood Canal summer / falls, White
River springs, and Elwha River (Ruckelshaus et al. 2004). Adult returns to South Sound and
Hood Canad are influenced by large-scale hatchery production that utilized common origina
broodstock (primarily from the Green River), so their apparent genetic smilarity may not have
been true of indigenous populations. However analysis of samples collected from 33 spawning
stes indicate that, with few exceptions, allele frequencies are significantly different, and that
spatia or temporal isolation of spawning populations has maintained genetic distinctiveness, even
among similar-timed populations within a watershed.

Life history traits were also useful in delineating natural population structure within Puget Sound.
In order to determine the current population structure, the TRT (Ruckelshaus et a. 2004)
examined juvenile freshwater life history, age of maturation, spawn timing, and physiographic
characteristics of watersheds. Chinook aso spawn naturally in other areas that may or may not
have supported self-sustaining populations historically. Occurrence in these areas is thought be a
consequence of straying from nearby natural systems or returns from hatchery programs. The
most notable examples are in South Puget Sound, e.g. streams draining into Sinclair Inlet, and the
Deschutes River entering Budd Inlet.

2.2 Management Units

A population isabiologica unit. A management unit, in contrast, is an operational unit, whose
boundaries depend on the fisheries acting on that unit. Salmon management units can range in
size from something as large as the West Coast Vancouver Island (WCV1) coho run, which was
managed as one unit in the WCVI troll fishery, to something as small as the males that return to a
particular hatchery release site.

Prior to the conclusion of U.S. v Washington in 1974, ailmost al fisheries on Puget Sound salmon
were conducted in marine waters, with no explicit management units or escapement goals. The
Boldt Decision, however, encouraged the development of significant tribal fisheries at the mouths
of Puget Sound rivers, and required the devel opment of spawning escapement goals for each
management unit. This|left the co-managers (and the court) with the task of defining what the
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management units would be. It was now possible, with significant fisheries at the mouths of
rivers, to manage for separate escapement goals for units returning to areas as small as a separate
river system. However, unless there were differences in run timing between groups of fish, it was

not possible to manage separately for finer units without perpetualy wasting large numbers of
harvestable fish. Therefore, the court-ordered PSSMP prescribed that management units would
not be established for units smaller than a system that flows into saltwater, unless component
populations exhibit a difference in migration timing, or as otherwise agreed by the co-managers.
With this understanding, the co-managers defined the natural chinook management units in Puget
Sound (Table 2), conforming, with the exception of the Mid-Hood Cana unit, to the TRT
population delineation. The default escapement goal for these natural management units was
maximum sustained harvest (M SH) escapement.

Table 2. Management units for natural chinook in Puget Sound.

Management Unit Component Populations (category)
Nooksack Early North Fork Nooksack River (1
South Fork Nooksack River (1)
Skagit Summer / Fall Upper Skagit River Summer (1)
Lower Sauk River Summer (1)
Lower Skagit River Fall (1)
Skagit Spring Upper Sauk River (1)
Siuattle River (1)
Upper Cascade River (1)
Stillaguamish North Fork Stillaguamish River Summer (1)
South Fork & mainstem Stillaguamish River Fall (1)
Snohomish Skykomish River Summer (1)
Snogualmie River Fal (1)
Lake Washington Cedar River Fall (1)
North Lake Washington Tributaries Fall (2)
Green Green River Fal (1)
White White River Spring (1)
Puyalup Puyallup River Fdl (2)
Nisqually Nisgualy River Fal (2)
Skokomish North and South Fork Skokomish River Fall (2)
Mid-Hood Candl * Hamma HammaRiver Fal (2)
Duckabush River Fal (2)
Dosewallips River Fall (2)
Dungeness Dungeness River Summer (1)
Elwha Elwha River Summer (1)
Western Strait of Juan de Fuca * Hoko River Fal (1)

! Thethree rivers comprise one population.

2 The western Strait of Juan de Fuca management unit is not part of the listed Puget Sound ESU.

For the next severa years, management units were the smallest units considered in management
of fisheriesin Puget Sound. Then, in the early 1990s, the co-managers undertook the Wild
Samonid Restoration Initiative. As part of thisinitiative, they published alist, known as SASSI,
of al the identified or hypothesized separate salmon populations in Washington, and their status.
For chinook, some of these populations were the same as the existing management units, and
some were smaller components of management units. Guided by thislist, the co-managers then
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developed a Wild Salmonid Policy (WDFW et a. 1997), which was intended to review and
revise as necessary the existing management objectives. Although the Wild Salmonid Policy was
not adopted by al the tribes, there was agreement to accept the genetic diversity performance
standard:

“No stocks will go extinct as a result of human impacts, except in the unique circumstance where
exotic species or stocks may be removed as part of a specific genetic or ecological conservation
plan.”

Of the 15 management units covered in this Plan (Table 2), six contain more than one population.
The other nine management units each consist of one population This Plan includes management
measures intended to conserve the viability of all populations (see Chapter 6, and the
management unit profiles for Skagit, Stillaguamish, and Snohomish in Appendix A). . This
significant change in management means that management units are no longer the smallest units
considered in management of Puget Sound fisheries. It doesnot mean that separate populations
must be managed for the same objective as the management units (i.e., MSH escapement). It
means that each separate population is managed to avoid its extinction.

The availability and quality of data to inform management of individua populations varies
widdly. For some populations, the only directly applicable data are spawning escapement
estimates. In such cases, estimates of migratory pathways, entry patterns, age composition and
maturation trends, age at recruitment, catch distribution and contributions must be inferred from
the most closely related population for which such information is available. Obtaining the
information to test and evaluate these inferences and assumptions is one of the key data needs
identified in Chapter 7 of this Plan.

This Plan includes specific conservation measures for all populations within management units.

However, it does not require that fisheries be managed to achieve the same objectives for each
component population within a management unit (e.g., MSH escapement).

10
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3. Status of Management Units and Derivation of Exploitation
Rate Ceilings.

In this Plan, each management unit is classified according to its category and its abundance. The
category determines the priority placed on recovery of that unit; the abundance determines the
alowable harvest, depending on the category.

3.1 Management Unit Categories

The co-managers Comprehensive Management Plan for Puget Sound chinook categorizes
management units according to the presence of naturally produced, indigenous populations, the
proportiona contribution of artificial production, and the origin of hatchery broodstock.

Category 1 units consist of native stocks that are predominantly naturally produced, or
enhanced to a greater or lesser extent by hatchery programs that rear indigenous chinook.

Category 2 units are predominantly of hatchery origin, in some cases comprised of non-
indigenous broodstock, but where remnant indigenous populations may till exist, and
where the habitat is capable of supporting self-sustaining natural production.

Category 3 units are designated where production occurs only because of returnsto a
hatchery program, or due to straying from adjacent natural populations or hatchery
programs. This Plan does not state harvest objectives for Category 111 units.

Conservation of Category 1 populationsisthefirst priority of this plan, because they comprise
geneticaly and ecologically essential and unique components of the ESU. The harvest
management objectives for these units are set such that their recovery is not impeded, and the risk
of declinein their statusis very low. They include populations in the Nooksack, Skagit,
Stillaguamish, Snohomish, Cedar, Green, White, Dungeness, Elwha, and Hoko rivers (Table 2).
Hatchery supplementation is considered to be essential to protecting the genetic and demographic
integrity of populations in the Nooksack, Stillaguamish, White, Dungeness, and Elwharivers.
Hatchery production in these systems isincluded in the ESA listing, because it deems essential to
the recovery of the ESU (NMFS 1999).

Natura populationsin the North Lake Washington tributaries, and the Puyallup, Nisqually,
Skokomish, and mid-Hood Canal rivers have been heavily influenced by artificial production, in
most cases based on non-indigenous stocks, and are, therefore, Category 2 management units.
Thisinfluence persists, even in cases where artificial production may have been redesigned,
scaed down, or terminated. Some Puget Sound stocks, most notably from the Green River, have
been disseminated into severa of these systems, and into the Snohomish system.

Pest hatchery programs, frequently using nor+indigenous stocks, were managed without informed
consideration of the risk to indigenous populations, particularly when viewed in the light of
current understanding of the ecological and genetic interactions of natural and hatchery
production. Their primary goa was to enhance fisheries. Hatchery production was seen as a
solution to increasing demand for fishing opportunity, particularly following the resolution of
U.S v. Washington, and the rapid urban growth around Puget Sound. This approach was aso
perceived to mitigate for severe and continuing habitat |osses, including those from hydropower
development, irrigation and other withdrawals, agricultural and forest practices, to name afew.

11
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The policy intent was to fully utilize this increased hatchery production, and manage harvest
primarily to achieve sufficient escapement to meet the broodstock requirements of the hatchery
programs. The potentia for restoring natural production in these systems was low, because of
degraded habitat. The resulting high exploitation rates were not sustainable by the native, natural
chinook populations.

This Plan emphasizes conservation of Category 2 populations, in order to assure their continued
viability. In some cases, large-scale hatchery enhancement programs operate in these systems,
and hatchery returns contribute significantly to natural spawning. There is continued focus on
guantifying the capacity of habitat in these rivers, and the current productivity of naturally
spawning chinook. Until the results of these studies are credible, constraint of harvest will assure
stable natural escapement, and in some cases provide variable increasing escapement in excess of
the interim escapement goals. Where hatchery programs have been implemented specificaly as
mitigation for habitat loss, e.g. in the Nisqually River and Skokomish River, where habitat loss
has resulted in gresatly reduced fishing opportunity, harvest may take priority over increasing
escapement beyond the level of assuring persistence, until the capacity of habitat is clearly
defined, or functional habitat is restored. Assuring the viability of all these populations now
preserves future options to manage for higher natural-origin production later, should those
populations be deemed essential to a recovered ESU.

Specific harvest objectives have not been established for Category 3 populations in this Plan, so
their status is not discussed here in detail. Hatchery programs have been established on systems
where there is no evidence of historical native chinook production. In these areas, terminal
harvest is frequently managed to remove a very high proportion of the returning chinook, in
excess of the broodstock required to perpetuate the program. However, if the harvest falls short
of this objective, excess adults may spawn naturaly, or be intentionally passed above barriers to
utilize otherwise inaccessible spawning areas. Straying into adjacent streams is also likely under
this condition. While some natura production may occur in these systems, the available habitat
is not suitable to enable sustained production without the continued infusion of hatchery returns
or strays.

3.2 Abundance Designations

This Plan classifies Puget Sound chinook management units into two abundance classifications:
those that usually have harvestable surpluses, and those that usually don't. For those units
without harvestable surpluses, the management units and their component popul ations are further
classified by whether their abundance exceeds or is lower than their low abundance threshold.
These abundance classifications are used to set the maximum allowable fishery-related mortality
(see Implementation — Chapter 5).

3.2.1 Abundances with Harvestable Surpluses

The co-managers will establish an upper escapement level (hereafter, the ‘upper management
threshold'), as the threshold for determining whether a MU has harvestable surplus. Consistent
with the PSSMP, this threshold will be the escapement level associated with optimum
productivity (i.e. maximum sustainable harvest (MSH), unless a different level is agreed to. After
factoring in expected Alaskan catches, Canadian catches, and incidental, test, and ceremonia and
subsistence catches in southern U.S. fisheries, if an MU is expected to have a spawning
escapement greater than the upper management threshold, that MU will be classified as having
harvestable surplus



Puget Sound Chinook Harvest Management Plan Exploitation Rate Ceilings

Derivation of Upper Management Thresholds

The upper management threshold was cal culated for some MUs (Skagit summer - fall, Skagit
spring, Stillaguamish, and Snohomish) under current habitat conditions. The method used to
calculate current productivity depends on the data available for that MU. Some MUs have data
on spawning escapement, juvenile production, habitat measurements, CWT distribution, and adult
recruitment; other units may have data only on escapement and terminal run size; and other units
may have only index escapement counts and terminal area catches. The method used for each
MU is described in its Management Unit Profile (Appendix A). Once the current productivity
and capacity are calculated, the upper management threshold, depending on how it is defined, can
be estimated from such methods as standard spawner-recruit calculations (Ricker 1975),

empirical observations of relative escapement levels and catches, or Monte Carlo simulations that
buffer for error and variability (Hayman 2003).

For other MUs, the upper management threshold was set as the current escapement goa. In some
casesthislevel isthe best available estimate of current MSH escapement. In other cases (e.g.
Nooksack, Puyallup, Nisqually, Skokomish, Mid Hood Canal, and Dungeness) the current
escapement goal is substantially higher than current MSH level, according to habitat-based
analysis of current productivity.

Establishing the current MSH escapement level, or a buffered surrogate, as the upper
management threshold is a conservative standard that assigns harvest management its rightful
share of the burden of conservation, assures long-term increases in abundance, and does not
impede recovery. As habitat conditions improve, this threshold can be increased to account for
increased productivity or capacity (see Chapter 7, Plan Review).

3.2.2 Abundances With No Harvestable Surpluses

A MU that is projected to have a spawning escapement below its upper management threshold
lacks harvestable surplus. Under this plan, no commercial or sport fisheriesin Puget Sound can
be conducted that target on MUs without harvestable surplus (see Application to Management
section). Moreover, incidental impacts on each MU must be less than the specified ceiling
rebuilding exploitation rate (RER). This ceiling is further reduced if the abundance of any MU,
or a component population of aMU, is below a specified low abundance threshold (LAT).

Derivation of Rebuilding Exploitation Rates

Rebuilding exploitation rates were established for the Skagit summer / fall, Skagit spring,
Stillaguamish, and Snohomish management units after smulating the future dynamic abundance
of each unit under arange of exploitation rates. The RER is the highest exploitation rate that met
the most restrictive of the following risk criteria

* A very low probability (less than five percentage points higher than under zero harvest)
of abundance declining to a calculated point of instability; and either
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* A high probability (at least 80%) of the spawning escapement increasing to a specified
threshold (see MU Profilesin Appendix A for details), or the probability of escapements
faling below this threshold level differs from a zero harvest regime by less than 10
percentage points.

The smulation models relied on detailed information about the current productivity of the
populations in question, including estimates of annua spawning escapement, maturation rates,
harvest-related mortality that enable reconstruction of historical cohort abundance, and variability
in marine and freshwater survival. With initia escapement and annual exploitation rate specified,
the simulation predicts recruitment, harvest mortality, and escapement, for 25 years, under
variable marine and freshwater survival and management error typical of recent years.
Management error includes the differences between anticipated and actua chinook catch, changes
in the harvest